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Market  New 
Manufacturers lower estimates for cell- 
phone handset sales in 2000 and 2001 
Tallying with recent revi- 
sions by ceil-phone mak- 
ers (see Issue 5, page 4), 
Dataquest Inc (San Jose, 
CA, USA) estimates that 
global cell-phone ship- 
ments will reach 420m 
units this year (compared 
to 270m in 1999). In 
Q2/2000, sales were 
98m: Nokia 26.947m 
(27.5% market share), 
Motorola 15.289m 
(15.6%) and Ericsson 
10.132m (10.3%). In Q3 
Nolda's market share in- 
creased to 32% com- 
pared to Motorola's 18% 
and Ericsson's 11%. 
Motorola has lowered 
its estimate from 425- 
450m to 410-425m, due 
to slowing demand (es- 
pecially in Europe and 
Asia where penetration 
of cell phones is already 
high) as well as the re- 
moval of handset subsi- 
dies in countries uch as 
France. (Texas Instru- 
ments has likewise low- 
ered its estimate from 
435m to 410-425m.) 
Ericsson, which expects 
Table I. Worldwide mobile phone sales for Q2/2000. (Dataquest, September 2000) 
420m, is warning of the 
industry's first oversup- 
ply of handsets lasting 
until the end of this year 
(negating its profit-mak- 
ing infrastructure busi- 
ness and losing £689m 
this quarter alone). Also, 
as part of a "Back to 
Profit" programme, is 
hurriedly outsourcing 
handset production from 
Sweden and the US to 
Latin America, Eastern 
Europe and Asia (includ- 
ing development of low- 
cost, entry-level phones 
in Taiwan). 
One concern is the ef- 
fect of hyping new tech- 
nologies after lower-than 
expected take-up of WAP 
phones and delays in the 
launch of GPRS-based 
(2.5G) services. A new 
worry is that costly 
European auctions for 3G 
licences could hinder 
growth of the mobile 
Internet. 
"Comprehensive chan- 
ges are taking place in key 
global markets...from 
second-generation voice- 
centric handsets to data- 
enabled devices," said 
Bryan Prohm, senior ana- 
lyst for Dataquest's Mo- 
bile Terminal Worldwide 
program. "Mainstream 
market stability should re- 
turn early in 2001, after 
the changeover to WAP 
and next-generation prod- 
ucts gains momentum", 
he added. 
Even so, Motorola has 
just downgraded its esti- 
mates for sales of cell- 
phone handsets in 2001 
from 600-650m to 525- 
575m (the same as 
Ericsson's), while Nokia 
expects 550m. 
Q3 sales down 
for RF ICs 
Q3 sales for ANADIGICS 
Inc (Warren, NJ, USA) 
were a record US$51.1m, 
up 7.5% on Q2. However 
(as forecast in Issue 5, 
page 4), this was mainly 
due to broadband sales 
(up 38% to US$30.4m: ca- 
ble US$23.6m and fibre 
US$6.8m) compensating 
for wireless sales (down 
18% to US$20.7m, though 
still 32% up on Q3/99). 
According to presi- 
dent and CEO Dr Bami 
Bastani, ANADIGICS was 
surprised by the size of 
inventory adjustment at 
its number-one customer 
Ericsson (after the supply 
of BiCMOS silicon chips 
was halted for six weeks 
by a fire in March at 
Philips' in Albuquerque 
fab). "We anticipate a re- 
turn to double-digit se- 
quential revenue and 
earnings growth in 
Q1/2001", he adds. 
But, the introduction 
at October's European 
Microwave Week in Paris 
of "the industry's first 
InGaP HBT PA featuring 
dual band (GSM/DCS) 
voice operation as well as 
GPRS data service in a 
single, highly integrated 
module" will provide the 
necessary diversification, 
said Bastani. 
Even RF Micro Devices 
(Greensboro, NC, USA) - -  
whose main customer, 
Nokia, accotmted for 44% 
of sales in fiscal 2000 - -  
has experienced a drop in 
orders in Q3/2000 (its fis- 
cal Q2/2001) due to "cus- 
tomers overestimating de- 
mand for their own 
products". Though sales 
were up 48.3% on 
Q3/1999 to US$102.2m, 
they warn that sales may 
drop 20% to about 
US$81.8m in Q4. 
However, RFMD ex- 
pects sequential growth 
to resume during the foll- 
owing two quarters. 
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First 6" GaAs foundry opens 
WIN Semiconductors 
Corp (Taoyuan, Taiwan) - 
the year-old start-up 
founded by former exec- 
utives of Lucent, Philips, 
and TRW - has opened 
the world's first 6" GaAs 
fab for "pure-play" 
foundry services. 
The 20,000 fi2, 
US$1OOm fah can make 
100,000 6" wafers a year, 
for HBTs and PHEMTs. 
According to presi- 
dent and CEO Chan-shin 
Wu, the trend is much 
like the silicon foundry 
business. "We have had 
more than 20 companies 
come to see us," he adds. 
"Integrated evice manu- 
facturers want us to 
serve as a second source 
for them." 
• WlN's new contact de- 
tails are: 
No.69,Technology 7th Rd, 
Hwaya Technology Park, 
Kuei Shan Hsiang, Tao 
Yuan Shien,Taiwan 333. 
Tel: +886-3-397-5999 
Fax: +886-3-397-5668 
www.winfoundry.com 
Kopin forms optical 
communications group 
Kopin Corp (Taunton, 
MA, USA) has formed an 
Optical Communications 
Products Group to focus 
on developing new tech- 
nologies and products 
for broadband telecoms 
as well as HBTs for high- 
speed fibre networks. 
"In Q2/2000, the rev- 
enue for these applica- 
tions accounted for about 
Dr Hong ChoL Kopin's new CTO 
15% of GaAs product rev- 
enue, more than 600% up 
on Q2/99", said president 
and CEO Dr John CC Fan. 
"We plan to expand our 
activities in R&D, form 
new strategic partner- 
ships, and acquire addi- 
tional technologies to 
complement our core 
strengths", he adds. 
"The new Group also 
complements our strate- 
gy to significantly in- 
crease HBT capacity 
with the addition of our 
state-of-the-art lab in 
Taunton, operational lat- 
er this year. A significant 
portion of this HBT fab 
will provide support for 
our OC-192 fibre-optic 
system products and de- 
velopment efforts for 
other related optical ap- 
plications such as OC- 
768 40 Gb/s systems." 
° Kopin has recruited 
laser expert Dr Hong 
Choi from MIT's Lincoln 
Laboratory to the new 
post of Chief Technology 
Officer. He will be re- 
sponsible for plotting 
Kopin's technology road- 
map and identifying new 
market opportunities. 
"Combining our stren- 
gth in core materials and 
device technologies with 
Dr Choi's broad exper- 
tise in optoelectronic 
materials and devices 
will enable us to acceler- 
ate the development of 
new technologies and 
products for broadband 
telecoms", said Fan. 
Kopin Corp 
Tel: +1-508 824-6696 
Alpha 
buys 
ex-Wang 
plant 
Alpha Industries Inc 
(Woburn, MA, USA) is 
expanding its design 
and manufacturing ca- 
pacity at a 125,000 ft 2 
facility on a 41-acre 
site in Haverhill, MA, 
USA. The plant was 
purchased recently for 
US$8.75m, but originally 
built by Wang Computer 
in 1985. 
Alpha plans to re- 
open the facility and be- 
gin initial operations at 
the plant in January. This 
will include automated 
GaAs IC, silicon and mul- 
ti-chip module assembly 
and testing, as well as de- 
sign engineering. Staffing 
should reach 400 by end- 
2001. 
• Alpha Industries Inc 
has been selected to pro- 
vide GaAs MMIC 
pHEMTs to Digianswer, a 
provider of Bluetooth-en- 
abled wireless ystem. 
Alpha Industries 
Tel: +1-781-935-5150 
Fax: +1617-824-4564 
two-stage TGAI135B 
and three-stage TGA- 
1172 broadband high- 
power amplifier GaAs 
crowave radio bands, 
24, 28 and 31 GHz 
LMDS ~ ,  as well as 
the 18 and 30 GHz (Ka- 
Band) satellite commu- 
racatiom ~ .  
ko.$tmw ~ 
Itm (Livermore, CA, 
third and fourth "all- 
dry" WaferClean CO2 
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Agilent plans 6" GaAs fab for 
improved-efficiency E-pHEMTs 
The Semiconductor P o- 
ducts Group of Agilent 
Technologies Inc (Palo 
Alto, CA, USA) is planning 
a 6" GaAs line at its sili- 
con fab site in Fort 
Collins, CO, USA for a 
new improved-efficiency 
power  amplifier enhan- 
cement-mode E-pHEMT 
process (developed at 
Agilent Laboratories for 
CDMA, GSM and 3G mo- 
bile handsets). Agilent 
claims it will offer higher 
performance than both 
today's GaAs HBT PAs 
and future InGaP HBTs, 
as well as improving CD- 
MA cell-phone battery 
life by up to 15%. Smaller 
batteries will allow more 
room for new features in 
multi-band and 3G 
phones. 
The first phase will in- 
clude a 15,000 ft 2 clean- 
room (expected to initial- 
ly produce 48,000 wagers 
per year and be in full 
production by end- 
2002), with the option to 
expand to 45,000 ft 2 us- 
ing Class 1 minienviron- 
ments within the exist- 
ing Class 100 cleanroom. 
According to Dave 
Allen, vp and general 
manager of the Wireless 
Semiconductor Division, 
"The Ft Collins facility 
was a logical choice be- 
cause our existing high° 
volume silicon fab facili- 
ties and experienced 
talent pool will allow us 
to quickly ramp this new 
process." 
Until the new fab 
goes into production, 
Agilent will produce the 
E-pHEMTs in its 4" GaAs 
fab in Santa Clara, CA, 
USA. 
The first product (in- 
troduced in November) 
is a high-dynamic-range 
transistor. In Q1/2001, 
Agilent plans to intro- 
duce E-pHEMT power  
modules into its first 
RF chipset (the CDM- 
Advantage, which also in- 
cludes space-saving Film- 
Bulk Acoustic Resonator 
filters - to be made at an- 
other new 6" fab in 
Newark, CA, USA - which 
eliminate traditional SAW 
filters) as well as ampli- 
tiers for GSM. 
• SPG has reorganised by 
consolidating the Fiber- 
optic Communications 
and Integrated Circuit 
Business Divisions into a 
Networking Solutions 
Division and spinning 
out a new standalone op- 
eration within ICBD call- 
ed the Storage Network- 
ing Division. 
The Wireless Semi- 
conductor, Imaging Elec- 
tronics and the Optical 
Networking Divisions re- 
main the same within 
SPG. 
Agllent Technologies Inc 
Tel: +1-408654-8792 
TriQuint 
expands 
Complementing its re- 
cently completed fab 
expansion, TriQuint 
Semiconductor Inc 
(Hillsboro, OR, USA) has 
broken ground on a 
US$7.5m, 65,000 ft 2 addi- 
tion to its current 
engineering and admin- 
istration building in 
Hillsboro, OR, USA (dou- 
bling available office 
floor space), to be com- 
pleted by late February. 
Total area of the 
Hillsboro complex will 
be 225,000 ft2 (with an 
additional 62,200 ft 2 of 
office space for future 
construction). 
• TriQuint has complet- 
ed its US$87m purchase 
of Micron Technology's 
empty DRAM fab in 
Richardson, TX, USA to 
re-house its Texas opera- 
tion (currently in leased 
space in TI's Dallas cam- 
pus - see Issue 4, p4). 
TriQuint 
Tel: +1-503615-9000 
• the 
has em- 
verter and downconverter ICs ( 
plitier, a mixer, a LO buffer, and  
nents) for CDMA cell phones, 
wireless LAN, ISM and other ba 
plications. 
• M/A-COM has ordered the t 
diode plasma etchers for its fab i 
Spin-Processor 
started 5 and 6" wafer diameters. 
g an The main applications are backs 
m in and cleaning, stress relief and ~t  
con, Ga~ or other co 
of MBE- post-etch polymer emoval and oxick 
~600G~s Wireless and RF technology in 
apcon- vp of  development engineering. 
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Conexant splits into two comms companies 
Conexant  Systems Inc 
(Newpor t  Beach, CA, 
USA) is to separate into 
two independent  com- 
municat ions  semicon- 
ductor  companies ,  com- 
prising: 
• the current  Network  
Access Division, focusing 
on complete  semicon-  
ductor and software solu- 
t ions for Internet  infra- 
structure quipment;  
• the four other product  
divisions (wireless com- 
munications, digital info- 
tainment, personal  imag- 
ing and personal  
comput ing) ,  focusing on 
semiconductors  for per- 
sonal network ing  appli- 
cat ions for mobi le  com-  
municat ions  and the 
broadband igital home. 
Conexant will spin off 
the Internet  infrastruc- 
ture business in a two- 
step process:  an Initial 
Public Offering of stock 
in January, fol lowed with- 
in six months  by a tax- 
free distr ibut ion of  the 
remain ing shares to 
Conexant shareowners.  
"Our In ternet  infra- 
structure business has 
grown 100% per  year 
over the past two years," 
says cha i rman and CEO 
Dwight  W Decker. Sales 
are expected  to exceed 
US$550m this fiscal year 
(30% of  Conexant 's  rev- 
enues). "In the past eight 
months,  we have aug- 
mented our strong inter- 
nal product  portfol io de- 
ve lopment  wi th  six 
acquisit ions to build an 
Internet  infrastructure 
powerhouse  capable  of 
approach ing  US$1bn in 
revenues over  the next  
calendar year". Products 
are grouped into three 
h igh-growth areas: WAN 
transport ,  mult i -service 
access, and broadband 
access. 
"The personal  net- 
work ing  company will 
cont inue its focus on 
high-volume, high-grow- 
th opportuni t ies . . ,  and 
accelerat ing diversifica- 
tion from CDMA to GSM 
and TDMA digital cellular 
handsets,"  Decker  said. 
"Over the past two 
years, this business has 
more  than doubled its 
sh ipments ."  Sales are 
expected  to exceed 
US$1.5bn this year (70% 
of revenues). 
The new Internet  in- 
f rastructure company 
will be fabless, while the 
personal  network ing  
company will retain 
Conexant's process tech- 
nology and manufactur-  
ing assets. The two com- 
panies will enter  into a 
multi-year techno logy 
and marketing alliance. 
Conexant Systems Inc 
Tel: +1-949-483-6773 
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Microsemi expands for power 
amplifiers and optoelectronics 
Microsemi Corp (Santa 
Ana, CA, USA) has started 
a major expansion of its 
Linfinity Microelectron- 
ics IC fab in Garden 
Grove, CA, USA (to be 
complete by August 
2001) to support produc- 
tion capacity for US$75- 
100m of revenues in: 
• Power Management 
(currently supplying 
back-light driver solu- 
tions for colour PDAs, 
rtmning more than 2,800 
wafers per week) and; 
• future growth in RF ICs 
and optoelectronics in 
GaAs, InGaP HBT, InGaAs 
and other materials (in 
addition to existing ex- 
ternal foundry capacity: 
in March, Microsemi ac- 
quired the HBT Products 
and Process group from 
Infinesse Corp - see Issue 
3, page 7). 
According to Manuel 
Lynch, director of world- 
wide marketing and new 
business development, 
"For around US$5m, our 
proposed high-volume 4" 
GaAs fab will be able to 
compete favorably with 
6" fabs that are costing 
competitors more than 
US$100m to put in 
place". 
"We believe that 
[silicon] power man- 
agement and [GaAs] 
RF circuits must co- 
exist in next-generation 
handheld Internet appli- 
ances", adds Jim Peter- 
son, vp Power Manage- 
ment business. 
The GaAs roadmap 
has now produced: 
• The MWS11 Series of 
InGaP HBT General Pur- 
pose Gainblocks for cell 
phones, base-stations and 
cable modems. 
• The MXP3000 Series of 
five 850 nm photodetec- 
tors for optical network- 
ing (initially in die form 
for manufacturers of 
transceiver modules, su- 
pervisory pump laser cir- 
cuits, and combination 
PIN photodiode-transim- 
pedance amplifier hy- 
brids). This will "assist us 
in making a strong entry 
into the terrestrial-based 
short-haul fibre-optic mar- 
ket", according to Lane 
Jorgensen, vp and general 
manager of the Optical 
Devices business unit. 
Microsemi Corp 
Tel: +1-714-979-8220 
24V line amp 
ANADIGICS has launched 
the industry's first GaAs 
24V line amplifier - the 
ACA2401S7 for 870 MHz 
cable TV distribution et- 
works (capable of meet- 
ing Europe's Cenelec 
specs and produced in 
ANADIGICS' 6" fab). 
"The amplifier deliv- 
ers higher performance 
than the standard hy- 
brids, allowing cable ser- 
vice providers to use 
fewer amplifiers in the 
overall distribution 
stream," says Cable and 
Broadcast Products vp 
Ron Michels. "By provid- 
ing the amplifier in a 
small surface-mount 
package, the device re- 
duces overall system 
manufacturing costs by 
enabling fully automated 
assembly." 
ANADIGICS Inc 
Tel: +1-908668-5000 
Celeritek's 30 GHz 
optical driver amp 
Celeritek (Santa Clara, 
CA, USA) has received 
the following orders (to 
ship in Q4/2000): 
• About US$17m across 
each of its major product 
lines, including US$5.2m 
for 3V InGaP HBT CDMA 
power amplifier modules. 
"Previous design wins 
for our TrueTriangie HBT 
modules are moving into 
production". 
• Several initial GaAs- 
based subsystems for re- 
ceive & transmit func- 
tions for the satellite 
Internet access and high- 
capacity radio markets. 
"We have now secured 
seven strategic design 
wins", says Richard Chou, 
manager GaAs products. 
Celeritek has also 
launched the CMM3030- 
BD pHEMT GaAs MMIC 
driver amplifier for lithi- 
um niobate external fi- 
bre-optic modulators 
(complementing the 
CMM3020-BD in its 
WideFiber line, but with 
bandwidth up to 30GHz), 
targeting OC-192 and da- 
ta rates above 13 Gb/s. 
Celeritek's roadmap is 
"on track for a 40 Gb/s 
capability in early 2001". 
Celeritek 
Tel: +1-408-986-5060 
Single-step growth 
of 1.55 pm VCSEL 
A University of California 
at Santa Barbara research 
group led by Larry 
Coldren (director of the 
Optoelectronics Technol- 
ogy Center) has demon- 
strated operation of a 
1.55 pmVCSEL grown as 
a single crystal via MBE 
on InP wafers. When the 
process is scaled up for 
mass production it could 
enable manufacture of 
low-cost, higher-reliabili- 
ty transmitters for fibre- 
optic communications. 
At the Laser Confer- 
ence in Monterey, CA, 
USA, Coldren claimed the 
current results as "the 
best obtained anywhere 
in the world by any tech- 
nique." 
The previous best for 
long-wavelength VCSELs 
had been achieved by 
"wafer fusion" of the mir- 
rors and the active region 
from layers grown on sep- 
arate wafers by UCSB col- 
league Professor John 
Bowers. 
The key was the de- 
velopment of a viable 
process to grow high- 
quality antimony-con- 
taining mirror layers lat- 
tice matched on InE. 
UCSB- Engineering 
Tel: +1-805-893-4301 
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New LEPECVD process 
Unaxis Semiconductors 
(Balzers, Liechtenstein), 
together with the Swiss 
Federal Institute of 
Technology (ETH 
Zurich), has developed 
the new Low Energy 
Plasma Enhanced CVD 
process. Growth of epi Si 
and SiGe layers is several 
times faster (at 5 nm/s) 
than any current equip- 
ment (e.g. for thick 
ation with the University 
of Ulm, ETH Zfirich and 
DaimlerChrysler Resear- 
ch - see Figure) a record 
room-temperature hole 
mobility of 760 cm2/Vs 
has been realised (four 
times that of p-MOS and 
equal to that of n-MOS 
silicon - see AppL Phys. 
Lett. 76 (26) p3920-2). 
• The Electronics Resea- 
rch and Service Organ- 
An SiGe MOSFET with strained Ge-rich channel. 
buffers or virtual sub- 
strates) at low tempera- 
tures (down to 500°C). 
By growing MOSFETs 
with strained Ge-rich 
Si0.17Ge0.83 channels on 
thick compositionally 
graded Si0.52Ge0.48 re- 
laxed buffers (in cooper- 
ization (ERSO) of the na- 
tionalTaiwanese Industrial 
Technology Research 
Institute (ITRI) has or- 
dered a Unaxis SIRIUS 
UHV-CVD tool for R&D 
and production of SiGe. 
Unaxis 
Tel: +423 388 45 15 
h-n, 
tiple 
~e 
SiGe 
BiCMOS 
reaches 
10 GHz 
Infineon Technologies 
AG (Munich, Germany) 
has introduced its 
B7HFc SiGe BiCMOS 
process (which com- 
bines RF bipolar transis- 
tors with transit fre- 
quencies of up to 75 
GHz and an analog 0.35 
~m CMOS process). 
The process will en- 
able solutions for ana- 
log, mixed-signal and 
high-level integrated 
RF products, such as 
low-noise amplifiers 
(with minimum noise 
figures of 0.65 dB at 
1.8 GHz), mixers, trans- 
ceivers and analog-to- 
digital converters. 
Infineon has already 
implemented a phase- 
locked-loop circuit op- 
erating at 10 GHz, which 
it claims is an RF bench- 
mark in high speed, low 
power and integration. 
At typical operating fre- 
quencies for mobile 
phones, the PLL offers 
the benefit of improved 
RF performance while 
reducing supply current 
by 50% compared to 
conventional silicon 
BiCMOS, says Maurice 
van Riek, vp and general 
manager of the RF ICs 
business unit. "Highly in- 
tegrated low-power RF 
transceivers can now be 
realised.., resulting in 
extended talk time and 
stand-by time for por- 
table applications". 
sampling acomplete set 
of high-speed ICs for 
lOGb/s OC-192 (STM- 
64) SONET and SDH op- 
tical networking sys- 
tems (with volume 
production by Q1/ 
2001).They use both: 
• SiGe technology: a
module in the COM1 
0.25 ~ma CMOS process, 
used for the TRNO110G 
clock synthesiser/data 
multiplexer and TRVO11 
OG clock recovery/data 
demultiplexer); and 
• GaAs technology: 
three-level-metal .. 0.25 
van pHEMTs for drivers 
(laser, modulator) and 
amplifiers (limiting, 
transimpedance). 
After recently open- 
ing an office in Cup- 
ertino, CA, USA (see 
Issue 5, page 12), SiGe 
Mltzmc/IKtm~ (Ottawa, 
Carm~) has established 
SiGe Microsystems (Eur- 
ope) Ltd in Cambridge, 
UK. Jerry Loraine (vp, 
Personal Networking 
Products) is managing 
director of the sub- 
sidiary (Tel: +44-1223- 
598000). 
The office will em- 
ploy 30 people by end- 
2000 (qlmdrupling SiGe 
Microsystems' staffing at 
the beginning of the 
year) and develop per- 
sonal wireless network- 
hag solutions for hhe un- 
licensed bands in the 
2.4-5 GHz rml~. 
• At the IEEE RAWSON 
2000 Conference, SiGe 
Microsystems launched 
its D602 6 GHz low- 
power divide-by-2 
prescaler for low-phase 
noise frequency synthe- 
sizers (e.g. in 5 GHz 
WLANs,VSAT and HIS). 
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Cree's new blue and green LEDs 
double brightness 
Cree Inc (Durham, NC, 
USA) is offering samples 
of its new CXXX-UB290- 
EIO00 UB-Series of ultra- 
bright blue and green 
LEDs (for volume pro- 
duction in January). 
The InGaN LEDs have 
a semiconducting SiC 
substrate (and therefore 
a back-side contact and 
just a single front-side 
contact), but they also 
have a geometrically en- 
hanced vertical chip 
structure which increas- 
Ltd, it "Closes the perfor- 
mance gap between 
Cree's SiC-based LEDs and 
their competitors' sap- 
phire-based products ... 
opening the door to new 
applications where ex- 
DIE CROSS SECTION 
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h = 250 l~m 
Backside 
metallization 
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ceptional brightness and 
reliability is required, 
such as the potentially 
vast electronic outdoor 
billboard market." 
Cree Inc 
Tel: +1-919-313-5397 
Schematic of Cree's 
ultra-bright blue and 
green LED chips. The 
semiconducting silicon 
carbide substrate 
allows a back elec- 
trode and just a single 
front-side contact for 
greater light extraction. 
es light extraction from 
the chip, doubling bright- 
ness to 5 mW at 470 nm 
and 3 mW at 525 nm. 
According to Tony 
van de Ven, CEO of 
large-screen manufacturer 
Lighthouse Technologies 
~ G SiCLED chip 300 x 300 ~tm Mesa (junction) 240 x 240 ~tm 
Gold bond plate 
120 ~tm diameter 
AXT's green 
and cyan 
LED orders 
After acquiring LED tech- 
nology through its Lyte 
Optronics acquisition in 
May 1999 and beginning 
to ship green LEDs in 
limited quantities in 
April, AXT Inc (Fremont, 
CA, USA) has received its 
first major order for its 
cyan and green LEDs. 
The contract is a multi- 
million dollar agreement 
to provide LEDs over a 
six-month period with 
the option for a continu- 
ation of the contract. 
• AXT has finished the ini- 
tial phase of its new 
27,000 ft 2 LED plant in El 
Monte, CA, USA and or- 
dered several MOCVD re- 
actors (to be in full pro- 
duction Q2/2001). 
AXT Inc 
Tel: +1-5106835900 
Blue LED lawsuits. Nakamura joins Cree 
The Tokyo District Court 
has approved the en- 
tire claim by Nichia 
Chemical Industries Ltd 
that Toyoda Gosei Co Ltd 
(Aichi, Japan) infring- 
ed its patent for elec- 
trode arrangement for 
blue LEDs (patent no. 
2748818). Toyoda Gosei 
must stop making and 
selling the product and 
pay ¥100m (US$900,000) 
to Nichia. 
In February '98 Nichia 
was awarded a patent for 
a blue GaN LED. Toyoda 
Gosei then began making 
blue/green LEDs, but ar- 
gues there was no en- 
croachment on Nichia's 
patent because its LED 
has a different structure. 
In response, Toyoda 
Gosei says it will contin- 
ue to pursue its claim re- 
garding the invalidity of 
the patent. It also claims 
that the ruling relates to 
former products, not cur- 
rent products. 
Decisions in eight 
other related lawsuits in- 
volving the companies 
are still pending. 
• Toyoda Gosei recently 
began building a new 
US$36.4m LED lab to in- 
crease production from 
35m LEDs per month to 
lOOm by March 2002. 
The plant is due to begin 
making blue, green and 
blue-green InGaN-based 
high-brightness LEDs in 
spring 2001. 
Cree Inc (Durham, 
NC, USA) has filed a law- 
suit in the US District 
Court for the Eastern 
District of North Carolina 
against Nichia Corp and 
Nichia America Corp. 
Cree alleges infringe- 
ment of US Patent No. 
6,051,849 "Gallium Nit- 
ride Semiconductor Str- 
uctures Including a Lat- 
eral Gallium Layer That 
Extends From An Under- 
lying Gall ium Nitride 
Layer" by, among other 
things, importing, selling 
and offering for sale in the 
US certain GaN-based 
lasers covered by one or 
more claims of the patent. 
The patent was issued 
to North Carolina State 
University this April 
and licensed to Cree un- 
der a June '99 agreement. 
The suit seeks dam- 
ages and an injunction 
against infringement. NC- 
SU is a co-plaintiff. 
• Cree's Q1/2001 sales 
are a record US$37.642m 
(up 13% sequentially and 
80% on Q1/2000). Cree is 
also 1 lth in Fortune mag- 
azine's top-lO0 fastest 
growing US companies. 
• STOP PRESS: Ex-Nichia 
blue laser p ioneer  and 
University of California, 
Santa Barbara professor 
Shuji Nakamura  has 
jo ined Cree as a part- 
t ime researcher Nichia 
holds patents  on all 
Naleamura's work. 
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GaN APDs achieve 
UV photon counting 
DARPA-funded research- 
ers at Massachusetts In- 
stitute of Technology's 
Lincoln Laboratory (Lex- 
ington, MA, USA) have re- 
ported ultraviolet pho- 
ton counting by GaN 
avalanche photodiodes 
(Appl. Phys. Lett. 76 (26) 
p3938). 
Arrays of such APDs 
could replace expensive, 
bulky and inefficient UV- 
enhanced photomultipli- 
er tubes in both defence 
applications (vehicle self- 
protection/missile warn- 
ing) and civilian appli- 
cations (combustion 
monitoring, quantum 
correlation and secure 
communications). 
Grown in a vertical 
chloride-transport hy- 
dride vapour phase epi- 
taxy reactor, the devices 
consist of a p-i-n + struc- 
ture (a 0.6 ~tm thick sili- 
con-doped layer, an unin- 
tentionally doped layer, 
and a 0.2 ~tm thick zinc- 
doped layer) grown on 
top of an unintentionally 
n-doped 10-15 ~m-thick 
GaN buffer layer on a 
sapphire substrate. 
Avalanche breakdown 
occurred when biased 
above -86 V (correspond- 
ing to breakdown fields 
of 2.5-4 MV/cm). Peak 
current values greater 
than 0.5 mA were mea- 
sured for an effective 
gain on the order of 107. 
Device yields were >90% 
and the maximum pho- 
ton detection efficiency 
was 13% at 325 nm, room 
temperature, and less 
than 425 kHz dark-count 
rate. 
Future efforts will 
include improvements 
to the quantum efficien- 
cy to increase photon 
detection efficiency as 
well as the incorporation 
of aluminum into the 
gallium nitride active re- 
gion to increase solar 
blindness. 
First free- 
standing 
2" and 4" 
AIN 
Kyma Technologies (Res- 
earch Triangle Park, NC, 
USA) has developed the 
world's first free-standing 
2" and 4" aluminum 
nitride substrates (the 
previous largest were 
just ½"). 
AIN offers high IR, 
visible and UV trans- 
mission, high thermal 
conductivity and - most 
significantly - better latt- 
ice matching than sap- 
phire or SiC substrates 
for AIGaN-based wide- 
bandgap UV and visible 
LEDs and solar-blind UV 
photodetectors. 
In addition to already 
receiving US$1m in US 
government Ballistic Mis- 
sile Defense Organiza- 
tion research grants and 
US$550,000 from "angel 
investors", Kyma is now 
tor. It has been :devel- 
oped as a ~.pro -  
tection device that 
alerts the wearer of ex- 
seeking US$10m in a first 
round of institutional 
venture funding. 
The A1N substrates 
will be commercially 
available by end-2000, 
with plans for 4" wafers 
in the future. Kyma also 
plans to develop both 2" 
and 4" GaN substrates. 
• Kyma has completed 
development of a 2", 50 
~m GaN epi layer on a 
sapphire wafer. Samples 
are due by year-end and 
production in Q1/2001. 
Kyma Technologies 
Tel: +1-919789-880 
ZnP News 
RFMD to make indium phosphide HBTs 
RF Micro Devices Inc 
(Greensboro, NC, USA) is 
to enhance its Optimum 
Technology Matching 
strategy of designing 
with multiple process 
technologies (GaAs 
HBTs, MESFETs, SiGe and 
silicon BiCMOS) by de- 
veloping and manufactur- 
ing InP HBTs. 
InP allows higher-fre- 
quency and higher-effi- 
ciency components with 
lower threshold voltages 
and smaller form factors, 
allowing lower operating 
voltages and higher levels 
of wireless integration, 
e.g. for wireless (3V pow- 
er amplifiers) and fibre- 
optics (laser drivers and 
modulators, transimped- 
ance amplifiers, ultra- 
high-speed clock re- 
covery circuits and multi- 
plexers/demultiplexers 
operating at 40 Gb/s). 
RFMD already has in 
place most of the infra- 
structure necessary to 
make InP ICs, says vp of 
wafer fabrication opera- 
tions Art Geissberger. "We 
believe GaAs HBT and 
InP are very complemen- 
tary process technolo- 
gies," says Jerry Neal, ex- 
ecutive vp of strategic 
development. Samples 
are expected in about a 
year and production vol- 
umes in 18 months. 
"Handset manufactur- 
ers are increasingly fo- 
cusing on core compe- 
tencies.. .reducing their 
vendor lists and seeking 
strategic partners who 
not only have adequate 
capacity to support heir 
requirements, but also 
the ability to integrate ad- 
ditional components of 
the phone", Neal adds. 
"The addition of InP will 
assist us in integrating 
the entire radio section 
onto a module [i.e. "Total 
Radio"] or a single pack- 
age incorporating multi- 
ple chips". 
RF Micro Devices 
Tel: +1-336-664-1233 
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TRW sets up 4" InP line 
To take advantage of the 
shift to higher-speed fi-
bre-optic networks, TRW 
Inc (Redondo Beach, CA, 
USA) has completed fa- 
cilities construction and 
is installing manufactur- 
ing equipment for a high- 
volume production line 
making InP chips on 4" 
wafers. (TRW currently 
uses 3" InP.) 
According to Dwight 
Streit, TRW's vp for 
Advanced Semiconduc- 
tors, the 4" line will begin 
limited production runs 
in first-half 2001, with 
volume production in 
the second half. 
The line will focus on 
electronics for OC-768 
(40 Gb/s) and OC-192 
(10 Gb/s) data rates, 
power amplifiers for cel- 
lular handsets, high-pow- 
er microwave circuits for 
broadband wireless com- 
munications, and devices 
for satellite applications. 
Picogiga enters H BTs and opto 
To finance capacity ex- 
pansion and investment 
in optoelectronics, epi- 
wafer foundry Picogiga 
(Villejust, France) plans 
to raise about ~60m in a 
public offering on the 
Nouveau March~ to retail 
investors in France and 
an offering to institution- 
al investors throughout 
Europe. 
Picogiga has launched 
epi-wafers for HBTs to 
enter the high-growth fi- 
bre-optic communica- 
tions sector. Chairman 
and CEO Linh Nuyen 
commented: "The avail- 
ability of metamorphic 
HEMTs, on the market 
since 1998, has strength- 
ened our position in very 
high frequency prod- 
ucts". However, "The re- 
cent arrival of carbon- 
doped InGaP HBTs 
completes our product 
range. Our HBT product, 
which reached the mar- 
ket slightly later than our 
competitors, has superi- 
or technical capabilities, 
as validated by our lead- 
ing client." 
"Unlike other produc- 
ers of InGaP HBTs who 
have chosen MOCVD, we 
have chosen MBE. A 
patent is in the process 
of being filed". Conse- 
quently, Picogiga has or- 
dered two epi reactors 
from VG Semicon (a 
4x6"-wafer reactor for de- 
livery in March 2001 and 
a 7x6" reactor for April) 
and three new 7x6" GEN 
2000 MBE reactors from 
Applied Epi (as well as 
RIBER's first three 7x6" 
MBE 7000 reactors or- 
dered recently - see Issue 
5, page 15.) A new facto- 
ry will begin construc- 
tion at the end of this 
year (for production in 
spring). By end-2001, 
Picogiga's capacity will 
be seven times that at the 
beginning of 2000. 
Also, Picogiga is ac- 
quiring a 40% stake in 
Modulight (a spin-off 
from the Optoelectronic 
Research Centre at Tam- 
pere University of Tech- 
nology, Finland). 
Complementary to 
Picogiga, Modulight's 
fibre-optic component  
range includes MBE- 
grown transmission las- 
ers, photodiodes and 
pump lasers (which do 
not contain any alumini- 
um in the active region, 
enabling higher laser reli- 
ability while retaining 
simple, low-cost manu- 
facturing). Modulight will 
also sell epi-wafers. 
Modulight's executive 
chairman Seppo Orsila 
said "Demand for our 
products is growing at 
40% to 80% per annum. 
Through our coopera- 
tion with Picogiga we 
will gain from their expe- 
rience in high-volume 
manufacturing." Nuyen 
adds "We are extremely 
pleased to be entering the 
high-growth optoelec- 
tronics arena with such 
an excellent partner". 
• Picogiga's Q3/2000 sal- 
es were C5.18m (up 60% 
on Q3/99). Year-2000 
sales to end-September 
were 81% up on sales to 
end-June. 
Picogiga 
Tel: +33-1-69-31-61-14 
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~ubstrate New~ 
SEI expands GaAs wafer capacity 
By expanding capacity, 
the Semiconductor Divis- 
ion of Sumitomo Electric 
Industries expects to 
more than double sales, 
from ¥12bn (US$110m) 
to ¥30bn (US$290m). 
SEI has invested more 
than ¥5bn (US$48m) 
in capital equipment 
for its existing com- 
pound facility near Osa- 
ka, which is increasing 
GaAs substrate produc- 
tion from October: 
4" GaAs wafer capacity 
will increase 30% and 
6" GaAs five-fold. Epi- 
wafer production will 
triple. 
The next phase (al- 
ready underway for 
2001) will also increase 
InP production. 
SEI is also planning to 
construct new produc- 
tion facilities both in 
Japan and overseas. 
• SEI recently spun off its 
opto products group 
from Sumitomo Electric 
Lightwave (Research Tria- 
ngle Park, NC, USA) as 
ExceLight Communica- 
tions Inc (to be based in 
Durham, NC, USA). 
Sumitomo Electric 
Industries 
Tel: +81-727-72-2281 
AXT contract with MBE Technology 
AXT Inc (Fremont, CA, 
USA) has signed a one- 
year multi-million dollar 
contract with Singapore- 
based epi-wafer foundry 
MBE Technology Ptd Ltd 
to provide 6" GaAs 
wafers during 2001. 
MBE's business is ex- 
pected to grow by nearly 
60% this year, says direc- 
tor L G Yeap. MBE will 
join AXT's new Supply 
Guarantee program, mak- 
ing partial advance pay- 
ments to AXT to assure 
receipt of a requested 
supply of wafers at pre- 
determined delivery 
dates and prices. AXT 
will allocate a portion of 
its substrate capacity to 
the Supply Guarantee 
program, so the number 
of participating cus- 
tomers will be limited. 
AXT's president and 
CEO Morris Young adds 
"Because we design and 
build our own VGF crys- 
tal growth pullers, we 
have been able to in- 
crease our capacity very 
rapidly". 
• AXT is to use proceeds 
of a secondary public of- 
fering to expand capacity. 
AXT Inc 
Tel: +1-510-683-5900 
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~iC New, 
SiC technology transfer 
DaimlerChrysler AG 
has licensed its SiC tech- 
nology (under develop- 
ment since 1993) for 
high-volume manufac- 
turing to Vishay Inter- 
technology Inc (Mal- 
vern, PA, USA). 
Since 1997,Vishay has 
co-sponsored Daimler 
Chrysler's work on SiC, 
with a focus on the de- 
veloping SiC Schottky 
diodes (since compara- 
ble devices cannot be 
achieved with silicon). 
DaimlerChrysler recently 
unveiled a 50 A Schottky 
measuring 16.8 mm 2 - a 
record for SiC. 
Dr Felix Zandman, 
founder and chairman of 
Vishay Intertechnology 
Inc says "For Vishay 
Intertechnology, silicon 
carbide represents a new 
and promising key tech- 
nology with substantial 
market potential. Daim- 
lerChrysler gains access 
to a SiC foundry." 
Vishay Intertechnology 
Tel: +1-610-251-5287 
)pro New~, 
LEDs brighter than fluoroscent bulbs 
At the IEEE conference 
"Advanced Concepts in 
Devices" in Cornell, NY,, 
USA, Agilent and Philips 
LED lighting joint venture 
LumiLEDs Lighting (San 
Jose, CA, USA) announced 
the milestone achieve- 
ment (much earlier than 
expected) of LEDs with 
brightness of 100 lum- 
ens/Watt output, a higher 
efficiency than fluores- 
cent light bulbs (which 
consume 10 times more 
power). 
The LEDs emitted at 
610 nm (orange/red). In
addition, green and blue 
InGaN-based LEDs are al- 
ready at 50 
• As part of its re-branding 
project, BP has awarded a
global purchase agree- 
ment to LumiLeds for its 
Chipstrip Lighting System 
(replacing neon lighting 
for contour edge-lighting 
buildings).They will be an 
integral part of the conver- 
sion over the next four 
years of many of BP's 
20,000 retail sites to "ser- 
vice stations of the future." 
LumiTeds 
Tel: +1-408-435-6031 
Nova raises US$31.25m 
for 1.3 IJm VCSEL expansion 
Nova Crystals Inc (San 
Jose, CA, USA) has at- 
tracted US$31.25m in 
a Series C round of 
fund raising to expand 
manufacturing of Vertical 
Cavity Surface Emitting 
Lasers, including invest- 
ment from Intel Capital 
and Infineon Technolo- 
gies Ventures. 
In August, Nova 
demonstrated the first 
practical, electrically 
pumped 1.3 gtm VCSEL 
(see Issue 5, page 24). 
The VCSEL has been 
used to push the reach 
of Gigabit Ethernet to 
40 km without the 
need for repeaters and 
amplifiers. 
Nova Crystals Inc 
Tel: +1-408-434-6682 
TECSTAR to supply LED epi 
As part of its strategy foundry to grow LED epi- 
to expand into opto, wafers for Advanced 
TECSTAR Inc (City of Photonics Ltd (Shanghai, 
Industry, CA, USA) has China). 
signed a long-term sup- TECSTAR's vp for 
ply agreement touse part Optoelectronics Business 
of its GaAs MOCVD Development, Ms Ellen 
Linder states, "We will 
employ a TECSTAR-devel- 
oped structure in the 
growth of this LED...but 
we will also employ cus- 
tomer-unique intellectual 
property as required to 
grow structures for other 
customers". 
Shipments of epi- 
wafers have already be- 
gun. Additional struc- 
tures are also being 
discussed. 
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Laser experts share Nobel prize 
The Royal Swedish Aca- 
demy of Sciences (Stock- 
holm, Sweden) has 
awarded the SEK9m 
(US$900,00) Nobel Prize 
in Physics for 2000 to 
three scientists whose  
work  "laid the founda- 
tions of modern IT". 
Half the prize goes to: 
• Jack S Kilby of Texas 
Instruments (Dallas, TX, 
USA) "for his part in the 
invention of the integrat- 
ed circuit" in September 
1958 on a single piece of 
germanium. 
The other half is split 
between: 
• Zhores I Alferov, 
Director of the A F Ioffe 
Physico-Technical 
Institute (St Petersburg, 
Russia) and 
• Herbert  Kroemer  
(University of Califor- 
nia at Santa Barbara) 
for "developing hetero- 
Zhores I Alferov and Herbert Kroemer have received a share of the 
2000 Nobel Prize in Physics for developing heterostructures, lead- 
ing to the fabrication of semiconductor lasers. 
structures used in high- 
speed devices and opto- 
electronics". 
In 1957, whi le at 
RCA, Kroemer suggested 
the use of a graded ener- 
gy gap in the base of  a 
hetero junct ion  transis- 
tor, and proposed  a 
mechan ism to explain 
observed ifferences be- 
tween the electron con- 
duct ion  and hole con- 
duct ion.  In 1963, whi le  
at Varian, he proposed  
the double heterostruc-  
ture laser. 
Also in 1963, Alfer- 
ov and R F Kazarinov in- 
dependent ly  suggested 
the same device in 
a patent  appl icat ion.  
Alferov's group demon-  
strated pulsed operat ion 
of a double heterostruc- 
ture laser in 1968, and 
cont inuous operat ion in 
1970. 
Opto foundry opens in Scotland 
Opto foundry Compound 
Semiconductor  Technol- 
ogies Ltd has been offi- 
cially opened at the West 
of Scotland Science Park, 
Glasgow by British 
Telecom chairman Sir 
Iain Vallance. 
CST was set up in 
1999 by Scottish Ent- 
erprise and the former 
Glasgow Development  
Agency (now Scottish 
Enterprise Glasgow) - 
which contributed £7.5m 
of funding - the universi- 
ties of Glasgow and 
Strathclyde (which trans- 
ferred both technology 
and equipment  for MBE 
and MOCVD, respective- 
ly), and the Strathclyde 
European Partnership. 
CST is now set up to 
run GaAs, InP, InGaAsP 
andAIGaAs as well as GaN 
(transferred from Strath- 
clyde) and is producing 
device wafers for two in- 
cubator companies: 
• Kamelian, a start-up 
from Glasgow University 
designing and manufac- 
turing components  for 
next-generat ion optical 
networks; and 
• Intense Photonics,  
which will produce high- 
powered telecoms lasers. 
Currently CST is run- 
ning about 100 2-3" 
wafers per  month  (al- 
though the equ ipment  
can also handle 4"). 
"The facility can ac- 
commodate three resi- 
dent incubation compa- 
nies at any one time," says 
chief executive Neil Mar- 
tin. "We can also work 
closely with external com- 
panies that don't need to 
be wholly resident." 
CST was originally set 
up as a not-for-profit enti- 
ty, and had planned to re- 
evaluate this posit ion in 
three years. Given the cur- 
rent rate of growth in this 
market, "We are now 
working to make CST a 
fully commercial  ven- 
ture," says Martin. "Plans 
are now nearing comple- 
tion to establish a pres- 
ence on both the East and 
West Coasts of the US". 
CST 
Tel: +44 141 579 3000 
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